Consumption of foods rich in dietary antioxidants and anti-inflammatory compounds is becoming 2 a key strategy to lower oxidative stress and inflammation. The objective of this work was to study 3 the effect of fermentation and starter culture on ascorbigen (ABG) and vitamin C content, as well 4 as antioxidant and anti-inflammatory properties of white cabbage (Brassica oleracea var. 5 capitata cv. Megaton). Lactobacillus plantarum CECT 748 (LP), Leuconostoc mesenteroides 6 CECT 219 (LM) or a mixed culture of both strains at 1:1 ratio (LPM) were used as starter 7 cultures in sauerkraut manufacture. Microbiological and sensorial quality of sauerkraut was also 8 examined. White cabbage fermentation increased (P<0.05) ABG content (up to 12-fold), oxygen 9 radical absorbance capacity (ORAC) values (up to 2-fold) and NO production inhibitory potency 10 
Introduction 25
Oxidative stress is linked to inflammation playing together an important role in the antioxidant and anti-inflammatory compounds is a key strategy for health promotion by lowering 34 oxidative stress and inflammation (Watz, 2008) . 35
Sauerkraut is an important dietary ingredient in Central Europe that results from the lactic 36
acid fermentation of shredded and brined white cabbage. During fermentation of white cabbage, 37 glucosinolates (GLS) undergo complete hydrolysis to form an array of health-promoting products 38 in the fight of oxidative stress and inflammation, however, the potential anti-inflammatory 52 combined, filtered using Whatman No. 1 paper and evaporated to dryness. Finally, the residue 123 was resuspended in dimethylsulfoxide (DMSO) at 0.1mL in 100mL distilled water. 124 125
Cell viability assay 126
The cell proliferation assay was conducted using the CellTiter 96 Aqueous One Solution 127
Proliferation assay kit following manufacturer´s instructions (Promega Biotech Iberica, Madrid, 128 Spain). Briefly, 5 x 10 4 cells/well were seeded in a 96-well plate. The cells were allowed to grow 129 in DMEM for 24 h at 37 ºC in 5% CO 2 . After 24 h incubation, they were treated with different 130 concentrations of raw and fermented cabbage extracts (0-150 μg/mL) for 24 h. After treatment, 131 growth medium was replaced by 100 μL fresh DMEM and 20 μL cell titer solution was added to 132 each well. The plate was incubated for 2 h at 37 ºC and the absorbance measured at 490 nm. it remained constant until the end of fermentation (Fig. 1) . Brine pH was slightly higher (P<0.05) 176 in LM fermented cabbage (3.55 and 3.58) compared to LP (3.20 and 3.23) and LPM (3.28 and 177 3.29) after 4 and 7 days of fermentation, respectively, which was correlated (r=0.75) with LAB 178 counts ( Table 2) LM than LP brine sauerkrauts. This is likely due to differences such as type of strain and 181 inoculum concentration. 182
Microbial profile of raw cabbage was constituted by aerobic mesophilic bacteria (5.19 log 183 cfu/g f.w.), followed by anaerobic bacteria (4.38 log cfu/g f.w.), low counts of LAB (2.42 log 184 cfu/g f.w.) and total coliforms (1.17 log cfu/g f.w.). Furthermore, faecal coliforms, moulds and 185 yeasts were < 1 log cfu/g f.w. Fermentation increased (P<0.05) aerobic and anaerobic mesophilic 186 bacteria, and LAB counts up to 3 log cfu/g f.w. and 5 log cfu/g f.w., respectively; however, total 187 and faecal coliforms, moulds and yeasts were not detected (Table 2) . These results indicate a 188 satisfactory microbial quality of LP, LM, and LPM sauerkrauts according to the guidelines for 189 ready-to-eat foods reported by the Public Health Leadership Society (PHLS, 2000) . 190 191
Effect of fermentation and starter culture on ABG and vitamin C content in cabbage. 192
Raw cabbage exhibited a low content of ABG (16.4 μmol/100g d.w.) (Table 3) and 193 fermentation led to a sharp increment (Fig. 2) . The type of starter culture had a significant on 194 ABG concentration in sauerkraut ranging from 175.3 to 204.8 μmoles/100g d.w. (Table 3) showed that ABG acts as a moderate free radical scavenger in vitro and as a potent inhibitor of 224 chemical-induced lipid peroxidation in human keratinocytes. Antioxidant activity differed 225 significantly among the fermented products (LP, LM and LPM). LM sauerkraut showed the 226 highest antioxidant capacity (P<0.05) which may also be attributed to its high concentration of 227 ABG (Table 3) . 228 and LPM sauerkraut extracts suppressed (P<0.05) NO production in a dose-dependent manner 234 (Fig 3B) . Interestingly, NO production inhibitory potency improved after white cabbage 235 fermentation (Fig. 3C ) which could be related to the formation of compounds exerting such 236 biological activity. White cabbage fermentation led to formation of ABG (Table 2) Starter culture had an impact in the NO production inhibitory activity of sauerkraut extracts in 243 cultured LPS-induced macrophages. LM sauerkraut extract exhibited higher (P<0.05) NO 244 production inhibitory activity (IC 50 = 60.89 μg extract/mL) compared to LP (IC 50 = 109.2 μg 245 xtract/mL) and LPM (IC 50 = 105.4 μg extract/mL) sauerkraut extracts ( Figure 3C ). These results 246 could be due to differences in the GLS hydrolysis products profile among fermented products. 247
For instance, LM sauerkraut exhibited a remarkable higher ABG (Table 2) 
Table 1
Defined attributes for sensorial analysis of sauerkraut using a structure hedonic scale 
Attributes

